Using a discrete spectrum proposed for expectation values of canonical variables in black hole coherent states, the semiclassical entropy associated with the Schwarzschild space-time is derived to be the area of the apparent horizon. 
The origin of black hole entropy as well as Hawking radiation is semi-classical, and the resolution should come from a nonperturbative theory of quantum gravity with a suitable classical limit. There have been several attempts within the realm of semiclassical physics to associate discrete spectrums to the horizon area [1] . A degeneracy counting or a emission spectrum is then obtained. A more 'quantum' approach uses the area spectrum derived in loop quantum gravity associated with the Horizon 2-sphere which satisfies a special boundary condition [2] . Many questions remain unanswered in the above; a couple of them are: show, that it is indeed the Entropy of the black hole. The computation is done in Gauge Coherent States defined by Hall [3, 4] and applied to Canonical Gravity. As we shall see, since in these coherent states, the classical limit of the operators can be identified, one can answer at least the two questions stated above quite clearly. Moreover, the semiclassical spectrum associated with Area is equispaced. Also, a concrete realisation is provided through the coherent states and the canonical operators of many of the ideas and conjectures used in previous papers regarding the 'Black Hole State' and corresponding measurements on the state.
The canonical pair h e (A), P I e (A, E) defined by Thiemann in [5] is constituted by the holonomy of the SU(2) Sen-AshtekarBarbero-Immirzi connection A a I , along the edges e of a graph, and a momentum which is a function of the densitised triads E a I defined on the corresponding dual graph (I is the SU(2) internal index and a = 1, 2, 3 the spatial directions on a spatial slice). The coherent states are defined as functions of this canonical pair, [5, 7, 8] , and constructed to be peaked at the classical values of these variables. In [12] , these states were defined for the non-rotating black hole, and observations on the nature of the variables led to the proposal that the momentum P I e (A) has a discrete spectrum which manifests itself when the classical value of the above variable is very small. In this letter, we show that the area operator is precisely given by the gauge invariant momentum P e = P I e P I e , when the edge e is radial, and has a equispaced spectrum. The degeneracy arises when one averages over the microscopic quantum numbers, To an asymptotic observer, the inside of a black hole remains inaccessible, and one has to trace over the coherent state which is 'inside' the black hole. This is the reason the degeneracy associated with the operators manifests itself as the 'Entropy' of the black hole.
Since all operators are expressed in terms of the canonical pair, one needs to study only the expectation values of these operators. As we observe in this letter, the 'entropy' is the logarithm of the degeneracy associated with the operator P er at the horizon (e r stands for a radial edge). As per the philosophy of [5] , expectation values of all other operators must be evaluated in terms of the expectation values of the canonical pair, and hence this degeneracy cannot be broken by any other measurements on the black hole coherent state.
Since the area operator is associated with the momentum P e , we examine it first, with the coherent state in the momentum representation. We then discuss the origin of the degeneracy. We count the entropy, and finally conclude why it is the entropy of the black hole with special emphasis on the Holographic nature of the degeneracy counting.
Many of the statements here confirm quite a few conjectures and observations made by previous investigators of black hole entropy [1, 2] . Also, a note of caution must be added that these are the simplest coherent states, and all the results pertain to the situation where the black hole is in this particular coherent state.
The Coherent state as constructed in [3, 5] is peaked at the classical value of the canonical pair h e (A), P e (A, E) by construction.
However by the nature of the peak, the expectation values of the momentum take continuum values only for P e >> 1. So for P e ∼ t where t = l in Electro Magnetism, we can assume that the Classical Schwarzschild space-time is produced from these Coherent States, except for very small values of the momenta, where the space-time is reproduced from the following spectrum [12] .
The above is the gauge invariant momentum for the radial edge. And explicitly the classical P er can be computed on the dual surface which is a piece of S 2 ; it has the following form:
With, r g the position of the classical horizon, r the radial distance from the centre of the
, α = rg r , θ 0 the angle at which the radial edge intersects the 2-surfaces which constitute the 'dual sphere', and 2θ the angular width of the dual surface. Writing the above in a more convenient form with the approximation (1 ± α ′ )θ << 1:
which one can see approximates the area for the two surface S whose coordinate limits are θ 0 −θ to θ 0 +θ (In units of a N ). There is also a contribution from the φ coordinate, which is of the form ǫ, as expected is just the width of the surface along the φ direction [12] . Now, there is an interesting aspect to note, and that is the fact that whenever P becomes oscillatory as a function of α as observed in [12] , one finds that the above approximation fails! This gives a restriction on the size of the graph and the graph degree of freedom to approximate the geometric quantities like the triad. Another crucial point to note is the following, when one approximates the classical momentum thus, ((1 ± α)θ ≪ 1) all the other components of the momenta go to zero, except P 1 [12] (Note: the ± sign in the terms in X 1 and X 3 as given in [12] are typo errors and should be reversed), which is a special direction in the internal SU (2) space. This is a signal for the break down of SU (2) But what is special about the Horizon?
From (3), the classical horizon is at α → 1.
Clearly for α = 1, there is a special limit, and as α → 1 P er tends to the following
Thus again, for small size of the width of the graph along φ direction, this is indeed the classical area of the two dimensional 'bit' (4) induced by the radial edge which intersects the 2-surface at angle θ 0 at r = r g . By (2) the radial edges can lie only at discrete values of θ 0 ,and the area which is measured by P e ri associated with the ith edge is 2r Now, to understand why P er measures the area of the spheres, one examines the definition of area of any infinitesimal 2-surface. As we show below, the radial edge which intersects the horizon induces a area [6] :
Where, given surface S is infinitesimal and E I (S) = S * E I . Now,
e ] (7) With h e being the holonomy of the edge, and h ρ being holonomies on the edges lying on S. For sufficiently small S, P er = P I e P I e → E I (S)E I (S) ∼ A e . This is why we have (4) giving you the area at the classical level. Thus, it is needless to say that for small bit of the Horizon, the area induced by the ith radial edge must be (The a N cancels)
This surprisingly is the spectrum proposed in 
(Recall the coherent state in the momentum representation is e −t(j(j+1)) π jmn , where j is the eigenvalue of the casimir, and m and n are the quantum numbers running from −j, ..., j and which produce the above degeneracy [7] .)
There is a further restriction to only m, as the edges can only be ingoing at the Black The Entropy in this case is
Now, the Immirzi parameter which fixes the spectrum of P can be 4 log 2. The Immirzi parameter appears as the semiclassicality parameter t picks up β in the different quantisation sectors of the theory [5] , whereas the classical quantities remain the same. However, since the counting has been performed in a rudimentary fashion, this value of β should not be taken seriously. Different predictions on that and more on Black Hole entropy from canonical quantum gravity can be found in [2, 11] . However the present derivation gives the semiclassical physics a more genuine note by linking the counting to expectation values of geometric operators in coherent states.
Now we come to the answers to the questions we had raised earlier. 
Where e, e ′ e ′′ constitute triplet of edges meeting at a particular Vertex. Obviously one of the edges is radial. Since as observed in [12] , the expectation values of P e θ , P e φ momenta take continuum values even for small black holes, and counting them is quite meaningless, the only degeneracy counting shall come from P er . Thus the microscopic degrees of freedom for a given classical configuration, shall again be those associated with P er , even though one is measuring the volume of the system. This is a typical realisation of the nature of Holography of the black hole spacetime.
2)Why is the Counting correct for the Hori- 
